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ABSTRAK 
Pada era globalisasi kini dengan penduduk yang semakin meningkat, pencemaran air 
menjadi isu pencemaran yang serius dan perlu mengambil tindakan untuk mengekalkan 
kualiti air bersih di Malaysia. Phytoremediation adalah salah teknologi hijau yang boleh 
digunakan dalam pemulihan air kumbahan tercemar. Kajian ini bertujuan untuk mengkaji 
kualiti air sisa berdasarkan parameter BOD, COD, DO, Kekeruhan, TSS, Ammonia Nitrat, 
nilai pH dan logam berat terpilih. Selain itu, kajian ini dijalankan untuk menentukan 
kecekapan dan prestasi rumput vetiver sebagai ejen phytoremediation. Pengambilan racun 
vetiver grass dilakukan di Makmal Alam Sekitar dan analisis logam berat dilakukan dengan 
menggunakan pencernaan asid dan Spektrometri Penyerapan Atom. Kajian ini mengambil 
masa 3 minggu untuk mengumpul data dan melakukan ujian makmal. Kepekatan air 
kumbahan adalah 100%, 75% dan 50%. Keputusan diperoleh dari 100%, 75% dan 50% air 
sisa menunjukkan bahawa penyingkiran prestasi adalah tertinggi pada kepekatan 75% air 
kumbahan. Peratusan penyingkiran bagi BOD (62.87%, 82.11% dan 58.74%), COD 
(56.41%, 64.87% dan 57.14%), DO (75.2%, 79.76% dan 75.40%), Kekeruhan (26.44%, 
29.44% ), TSS (65.47%, 72.90% dan 71.88%), ammonia nitrat (86.36%, 93.75% dan 
85.19%), nilai pH (23.36%, 23.86% dan 21.48%). Bagi logam berat terpilih Zinc (3.22%, 
4.98% dan 3.04%), Lead (14.83%, 15.86% dan 13.10%), Tembaga (20.69%, 35.48% dan 
23.33%) juga telah dicatatkan. Eksperimen dilakukan selama 3 minggu. Oleh itu, kajian ini 
menunjukkan keberkesanan penggunaan rumput vetiver sebagai agen phytoremediation 
dalam rawatan air sisa dalam proses phytoremediation. 
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ABSTRACT 
During this era of globalization with the growing population, water pollution had 
become serious pollution issues and it needs to take action for maintain the quality of fresh 
water in Malaysia. Phytoremediation is a green technology that can use in remediation of 
polluted wastewater. This research was aimed to investigate the quality of wastewater based 
on parameter of BOD, COD, DO, Turbidity, TSS, Ammonia Nitrate, pH value and selected 
heavy metals. Besides, this research was conducted to determine the efficiency and 
performance of vetiver grass as phytoremediation agent. Pollutant uptake of vetiver grass 
was conducted in Environmental Laboratory and heavy metal analysis was done by using 
acid digestion and Atomic Absorption Spectrometry. This research took 3 weeks of 
collecting data and do the laboratory test. The concentration of wastewater were 100%, 75% 
and 50%. The results were obtained from 100%, 75% and 50% of wastewater showed that 
the performance removal was highest at 75% concentration of wastewater. The removal 
percentage for BOD (62.87%, 82.11% and 58.74%), COD (56.41%, 64.87% and 57.14%), 
DO (75.2%, 79.76% and 75.40%), Turbidity (26.44%, 29.44% and 25.47%), TSS (65.47%, 
72.90% and 71.88%), ammonia nitrate (86.36%, 93.75% and 85.19%), pH value (23.36%, 
23.86% and 21.48%). For the selected heavy metals Zinc (3.22%, 4.98% and 3.04%), Lead 
(14.83%, 15.86% and 13.10%), Copper (20.69%, 35.48% and 23.33%) were recorded also. 
The experiments were conducted for 3 weeks. Therefore, this research had shown the 
effectiveness of using vetiver grass as phytoremediation agent in wastewater treatment in 
phytoremediation process. 
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CHAPTER 1  
  
  
INTRODUCTION  
1.1  Introduction  
Water is an essential component for survival of living things in the Earth. It contains 
of minerals, which is important for living things such as human beings, plant and aquatic life. 
Besides, water is mainly used for drinking, bathing, fisheries and other domestic purposes. 
But currently with rapid urbanization and population growth nowadays, phenomenon of 
water pollution had increasingly widespread in the world today. Some of causes of water 
pollution in this world because industrial waste, sewage and wastewater, mining activities, 
marine dumping and others activities causes that may influenced water pollution. Rapid 
development has produced great amounts of human wastes, including domestic, industrial, 
commercial and transportation wastes which inevitably ends up in the water bodies (Yuk 
Feng Huang et al. 2015).  Sewage and wastewater caused pollution because its bring bacteria 
and harmful chemicals that may cause serious of health problems. Around 2.2 million 
individuals a year kick the bucket from diarrheal illnesses caused by drinking sullied water 
and poor cleanliness. As effect of this pollution, the leading cause of deaths and diseases, as 
reported during the United Nations World Water Day released on March 22, 2010.  
Phytoremediation is the removal or controlling of various types of pollutants from the 
environment by using green plants (Aly Valderrama et al. 2012). This process had been paid 
attention few decades ago because of its environmental-friendly technique and also it use of 
least cost. In Malaysia, there are few of plant that been used for this process such as Vetiver 
Grass (Vetiveria Zizanioides), Salvia Minima (Water Spangles), Myriophyllum aquaticum 
(Parrot’s Feather), Neptunia Oleracea (Water Mimmosa), and Pistia Statiotes (Water 
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Lettuce). Each of this plant contained of their own adaption mechanism which make them 
enabling to survive under highly polluted environment, some of this. Besides 
phytoremediation agent known as hyperaccumulators. This mean that they can survive and 
thrive in heavy metal that contaminated even though the soil contained high level of metal in 
their tissues. In this research, I had choose Vetiveria Zizanioides or known as vetiver grass 
as phytoremediation agent to treat wastewater treatment system.  
  
1.2  Problem Statement  
During this era of globalization with the growing population today, water pollution 
had become a serious pollution issue and it needs to take action for maintain the quality of 
fresh water in our country. In Malaysia, other than industrial waste and burning of fossil 
fuels, sewage and wastewater also include in the main of water pollution. It became main of 
pollution because they did not treat well before it disposed to ocean or river. According to 
ministry of environment, sewage and wastewater includes of dissolved contaminants, 
suspended solids and microorganisms. This ingredients that contained in wastewater might 
be harmful for all living things in the earth. As effect of this pollution, the leading cause of 
deaths and diseases, as reported during the United Nations World Water Day released on 
March 22, 2010. Among of disease that can caused of death from water pollution such as 
chlorea, diarhea, and malaria. Although the water is treated first before being discharged for 
human consumption, to remove the metals to meet the recommended level using the current 
traditional methods is quite challenging (Halizah Awang et al. 2015).   
Phytoremediation of contaminated soils is generally believed to occur through one or 
more of the following mechanisms or process which phytoextraction, phytostabilization, 
phytodegradation, phytovolatilization, rhizofiltration and rhizodegradation (Kokyo Oh et al. 
2014). In Figure 1.1 it shows the phytoremediation process that involved.  
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    Figure 1.1 Phytoremediation Process  
  
By using this technology, it may remove harmful chemicals that contained from the 
ground. This is because the roots of the plants absorb water and nutrients from polluted soil, 
groundwater and streams.  
Besides, with the increasing of population growth of each year we should have a 
proper and proactive system of wastewater treatment to maintain and improve the quality of 
water. By having better of wastewater treatment system, it can guarantee that each of living 
things will get better quality of water for daily use. In fact, they also will have better of health 
in their life.  
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